I. General Information
All reactions were carried out under inert atmospheric condition unless otherwise noted, and solvents were dried according to established procedures. Reactions were monitored by thin layer chromatography (TLC) visualizing with ultraviolet light (UV), KMnO 4 , p-anisaldehyde stain, and phosphomolybdic acid (PMA) stain; column chromatography purifications were carried out using silica gel. Proton nuclear magnetic resonance ( 1 H NMR) spectra were recorded on a 300 or 500 MHz spectrometer in CDCl 3 , and carbon nuclear magnetic resonance ( 13 C NMR) spectra were recorded on c Based on recovered starting material 1a. d HOAc (300 mol%) was added. e D-CSA (300 mol %) was added. f TFA (300 mol %) was added. g AgSbF 6 (30 mol %) was added. h 2a (3 equiv.) . i C = 0.8 M. eq-1
II. Reaction Condition Screening
To a solution of S1 (1 equiv.), Et 3 N (2.8 equiv.) and N, O-dimethylhydroxyamine hydrochloride (1.1 equiv.) in DCM was added EDCI (1.2 equiv.). 1 The resultant mixture was stirred at rt for 24 h before being quenched with water. The mixture was extracted with DCM, and the combined organic phases were washed with HCl (1 M) and brine, dried over Na 2 SO 4 , and concentrated. The residue was purified by flash column chromatography on a silica gel using petroleum ether/EtOAc (3:1) as the eluent to give amide. To a solution of amide (1 equiv.) in dry THF was added CH 3 MgBr (1.0 equiv., 1.0 M in THF) or EtMgBr (1.0 equiv., 1.0 M in THF) dropwise at 0 C. Then, the reaction mixture was stirred at rt for 2 h. After completion, the reaction was quenched with saturated ammonium chloride solution at 0 C, and extracted with EtOAc. The combined organic phases were washed with brine dried over Na 2 SO 4 , and concentrated. The residue was purified by flash column chromatography on a silica gel using petroleum ether/EtOAc as the eluent to give the desired products 1a-1f or 4a.
To a solution of S2 2, 3 (1 equiv.) in THF was added Et 3 N (2 equiv.), methyl iodide (1.5 equiv.) or benzyl bromide (1.5 equiv.), and allowed to reflux for 20 h. The reaction was quenched with saturated aqueous ammonium chloride, and diluted with EtOAc, and brine, dried over Na 2 SO 4 , and concentrated.
The residue was purified by flash column chromatography on a silica gel using petroleum ether/EtOAc as the eluent to give S3. To a solution of S3 (1 equiv.) in 1, 4-dioxane was added DDQ (1 equiv.) at rt. 4 After completion, the reaction was quenched with saturated aqueous solution of NaHCO 3 , and extracted three times with EtOAc. The combined organics were washed with brine, dried over Na 2 SO 4 , and concentrated. The residue was purified by flash column chromatography on a silica gel using petroleum ether/EtOAc (30:1) as the eluent to give the desired product 4b-4g.
S3 4h
NaHMDS, MeI
To a solution of S3 (1 equiv.) in anhydrous THF was added NaHMDS (2 equiv., 1.0 M in THF) slowly at -78°C. 5 Stirring was continued for 1 h at -78 °C. MeI (2 equiv.) was added. The mixture was stirred for 30 minutes at rt, and quenched with saturated aqueous ammonium chloride and partitioned between water and dichloromethane. The aqueous phase was extracted with dichloromethane, and the combined organic phases were dried over Na 2 SO 4 and concentrated. The residue was purified by flash column chromatography on a silica gel using petroleum ether/EtOAc (30:1) as the eluent to give the desired product S5. Compound 4h was prepared according to the procedure of eq-2 (from S3 to 4). and HOAc/THF (v/v = 1/3, 1 mL) were placed in a sealed tube under nitrogen atmosphere. The mixture was stirred at 120 °C for the desired time. Upon completion, the mixture was cooled to room temperature, and then NaHCO 3 was added until no bubbles were generated. The resulting mixture was extracted with DCM three times. The combined organic layers were dried over Na 2 SO 4 , filtered, and concentrated under reduced pressure. The residue was purified by flash column chromatography on a silica gel using petroleum ether/EtOAc as the eluent to give the desired product 3.
Ⅳ. General Procedure and Experimental

For the preparation of 3q:
Compound 1a (0.4 mmol), acetonitrile (0.6 mmol), Pd(OAc) 2 (10 mol %), 2,2'-bipyridine (12 mol %) and HOAc/THF (v/v = 1/3, 1 mL) were placed in a sealed tube under nitrogen atmosphere. The mixture was stirred at 120 °C for the desired time. Upon completion, the mixture was cooled to 0 o C, then excess Et 3 N and acetyl chloride (0.88 mmol) were added at the same temperature. After completion, the mixture was extracted with DCM three times. The combined organic layers were dried over Na 2 SO 4 , filtered, and concentrated under reduced pressure. The residue was purified by flash column chromatography on a silica gel using petroleum ether/EtOAc as the eluent to give the desired product 3q. 
9-Benzyl-1-(4-methoxybenzyl)-3-methyl-9H-pyrido[3,4-b]indole 3b
2) General Procedure and Experimental Details of the Preparation of γ-Carbolines
SI-18
Procedure A: and HOAc/NMA (v/v = 1/3, 1 mL) were placed in a sealed tube under nitrogen atmosphere. The mixture was stirred at 120 °C for the desired time. Upon completion, the mixture was cooled to room temperature, and then NaHCO 3 was added until no bubbles were generated. The resulting mixture was extracted with DCM three times. The combined organic layers were dried over Na 2 SO 4 , filtered, and concentrated under reduced pressure. The residue was purified by flash column chromatography on a silica gel using petroleum ether/EtOAc as the eluent to give the desired product 5.
Procedure B: and HOAc/NMA (v/v = 1/3, 1 mL) were placed in a sealed tube under nitrogen atmosphere. The mixture was stirred at 120 °C for the desired time. Upon completion, the mixture was cooled to 0 o C, then excess Et 3 N and acetyl chloride (0.88 mmol) were added at the same temperature. After completion, the mixture was extracted with DCM three times. The combined organic layers were dried over Na 2 SO 4 , filtered, and concentrated under reduced pressure. The residue was purified by flash column chromatography on a silica gel using petroleum ether/EtOAc as the eluent to give acetylated product 5.
For the preparation of benzoylated 5:
A mixture of substrate 4 (0.4 mmol), nitrile 2 (0.6 mmol), Pd(OAc) 2 (10 mol %) and 2,2'-bipyridine (12 mol %) in HOAc/NMA (v/v = 1/3, 1 mL) was stirred in a sealed tube under nitrogen atmosphere at 120 o C. Upon completion, the mixture was cooled to room temperature, and purified by flash column chromatography (MeOH/DCM) on a silica gel to give the crude product. The resultant crude product was dissolved in dry DCM (4 ml) at 0 o C, then pyridine (0.6 mmol) and benzoyl chloride (0.48 mmol) were added. Upon completion, the mixture was extracted with DCM three times. The combined organic layers were dried over Na 2 SO 4 , filtered, and concentrated under reduced pressure. The residue was purified by flash column chromatography on a silica gel using petroleum ether/EtOAc as the eluent to give benzoylated product 5. Table 1 . Crystal data and structure refinement for 3g.
1-(4-Methoxybenzyl)-3,5-dimethyl-5H-pyrido[4,3-b]indole 5a
1-(4-Methoxybenzyl)-5-methyl-5H-pyrido[4,3-b]indol-3-yl benzoate 5b
1-(4-Methoxybenzyl)-5H-pyrido[4,3-b]indol-3-ol 5d
1-(4-
5-Methyl-1-(p-tolyl)-5H-pyrido[4,3-b]indol-3-yl benzoate
Identification code 3g
Empirical formula C20 H18 N2
Formula weight 286.36 (3) 4643 (1) 1484 (1) 47 (1) C (2) 3889 (3) 4730 (1) 1787 (1) 40 (1) C (3) 4699 (4) 4195 (1) 2066 (1) 50 (1) C (4) 3612 (4) 3574 (1) 2042 (1) 66 (1) C (5) 1716 (4) 3487 (1) 1739 (1) 68 (1) C (6) 906 (3) 4021 (1) 1460 (1) 62 (1) N (1) 1550 (4) 5222 (1) 1227 (1) 52 (1) C (7 Table 3 . (2) C (14) 66 (2) 56 (2) 52 (2) 6 (2) 6 (2) 22 (2) C (15) 54 (2) 46 (2) 43 (1) (2) 1822 (2) 49 (1) C (1) 4405 (3) 2157 (2) 298 (2) 48 (1) C (2) 5300 (3) 3209 (3) 55 (3) 64 (1) C (3) 6290 (4) 4380 (3) 1139 (4) 73 (1) C (4) 6395 (4) 4493 (3) 2414 (3) 69 (1) C (5) 5497 (3) 3447 (2) 2655 (3) 57 (1) C (6) 4473 (3) 2245 (2) 1583 (2) 43 (1) C (7) 3362 (3) 961 (2) 1431 (2) 41 (1) C (8) 2684 (3) 172 (2) 57 (2) 42 (1) C (9) 2857 (4) (1) 76 (1) 67 (1) 27 (1) 26 (1) 33 (1) N (1) 52 (1) 61 (1) 43 (1) 25 (1) 13 (1) 22 (1) N (2) 48 (1) 45 (1) 54 (1) 21 (1) 13 (1) 15 (1) C (1) 42 (1) 59 (1) 59 (1) 34 (1) 17 (1) 23 (1) C (2) 55 (1) 79 (2) 85 (2) 54 (2) 26 (1) 28 (1) C (3) 54 (2) 62 (2) 120 (3) 56 (2) 24 (2) 15 (1) C (4) 56 (2) 51 (2) 94 (2) 29 (2) 7 (1) 8 (1) C (5) 50 (1) 51 (1) 64 (2) 23 (1) 6 (1) 10 (1) C (6) 38 (1) 44 (1) 50 (1) 21 (1) 8 (1) 14 (1) C (7) 39 (1) 43 (1) 40 (1) 15 (1) 8 (1) 15 (1) C (8) 40 (1) 48 (1) 41 (1) 19 (1) 10 (1) 19 (1) C (9) 72 (2) 98 (2) 45 (1) 36 (1) 17 (1) 34 (2) C (10) 47 (1) 47 (1) 42 (1) 8 (1) 5 (1) 17 (1) C ( 
